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DESCRIPTION 



MEMORY CARD, DATA PROCESSOR, 
MEMORY CARD CONTROL METHOD AND MEMORY CARD SETTING 

5 

Technical Field 

The invention relates to a memory card which has a 
programmable nonvolatile memory, is installed in a host to be 
used, and more particularly to a memory card having a retry function 
10 in data writing and error correction function in data reading, 
and a data processor {host} for accessing such a memory card. 

Background Art 

Recently, memory cards and devices mounting 
15 programmable nonvolatile memories are spreading widely as storage 
devices for storing digital information. In particular, memory 
cards are small and resistant to vibration, and are expected to 
be used more and more in portable appliances. 

Typical programmable nonvolatile memory is a NAND 
20 type flash memory (called "flash memory" hereinafter) . In the 
flash memory, usage state (used/unused) is managed by block unit . 
For example, "1" is written in management data for an unused block, 
and after data writing the management data is rewritten from "1" 
to "0". 

25 Very rarely, in a flash memory, data may not be written 

correctly. Accordingly, the flash memory has a function of 
reading status showing whether writing is normal or abnormal, 
and has to judge if writing is normal or not by reading the status 
after writing data. A certain memory card includes a controller 

30 for controlling the flashmemory. The controller reads the status 
after writing of data, and rewrites the management data which 
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is incorporated in the controller and corresponds to the error 
block from "1" to "0" when write error occurs. 

It is also proposed that when data is not written 
normally, that is, when write error occurs, the data is written 
5 in other block again (hereinafter called "retry process" ) . Write 
error occurs, for example, when the flash memory has no vacant 
capacity, when write operation is impossible because of bad region 
of the flash memory, or when erase process fails on write operation . 

In the data written in the flash memory, data may 
10 be deformed rarely by data writing into other block or due to 
aging effects . Hence, in order to assure desired data reliabil ity 
as a memory card, when reading out data, for example, error 
correction code according to reliability of the flash memory is 
generated in block unit, is added to the block data, and written 
15 into the flash memory. When reading out data, the read data is 
processed by error processing, and is transferred to the host. 

Thus, write error and read error rarely occurring 
in the flash memory can be avoided mostly by the retry process 
or the error correction process by the controller incorporated 
20 in the memory card. Accordingly, the host device can use the 
memory card without fear of data reliability of flash memory. 

Patent document 1 discloses technology relating to 
such a retry process for write error in the flash memory. 
** Patent document 1: JP-A-2002-108720 

25 

Disclosure of the Invention 

Memory cards are recently used not only in consumer 
electronic appliances, but also in host devices in various 
applications. The conventional memory card reliability may not 
30 be sufficient to some host devices. 

In a flash memoty likely to cause write error, by 
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retry process in the event of Write error, frequency of write 
error notified to the host is lowered. As a result, the host 
is free f rorn special consideration about process to be conducted 
when notified of write error, resulting in the reduced host 
5 processing load. However, since the retry process is done inside 
the flash memory, the host side has no knowledge about write error 
occurring in the flash memory or retry process. Sfhen the writing 
time is much extended by the retry process and write error also 
occurs in the retry process, after waiting for notice of completion 
10 of writing during the retry process, it may finally result in 
write error. 

Since the digital still camera for recording a still 
image is not required for real time process, the host {digital 
still camera} can conduct processing even after notified of the 

15 write error. However, the video camera for recording a moving 
picture is required for the real time process. When the retry 
process is executed in a memory card, the writing time may be 
extended, and it is hard to estimate the writing time on the video 
camera (host) side, and data processing in the video camera (host) 

20 may be very complicated. Therefore, the retry process in the 
memory card may not be always effective function in the host which 
demands the real time processing. 

In a conventional memory card, an error correction 
code is added according to the reliability of the flash memory 

25 so as to achieve a desired data reliability for a memory card. 
For example, a memory card incorporating a flash memory with high 
reliability has a 1-bit correction circuit, and a memory card 
incorporating a flash memory with low reliability has a 3-bit 
correction circuit. Both memory cards have equal reliability. 

30 The memory card having a 3-bit correction circuit can correct 
an error of up to 3 bits. However when an error of 4 bits or 
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more occurs, it cannot correct the error and notifies the host 
of the error. In this case, wrong correction may be made and 
wrong data may be returned to the host. Usually, probability 
of falling in such case is set very low. However, as far as error 
5 may be notified or wrong data may be read as a normal data, the 
reliability cannot be enhanced more than the error correcting 
abilityof thememory card on the host side, inahostof professional 
use or a host demanding a very high reliability. 



10 (Solving means) 

The invention is devised to solve these problems, 
and it is hence an object thereof to provide a memory card capable 
of solving the problems caused by the retry process in the memory 
card or error correction process of the memory card, and a control 

15' ""method of the memory card. 

(1) In a first aspect of the invention, a memory card 
which data can be written to and read from by a data processor 
is provided. The memory card includes a host interface that 
transmits and receives a command and data to and from the data 

20 processor, a nonvolatile memory that stores data, a controller 
that controls the operation of the memory card, and a storage 
section that stores specified management information. The 
management information includes retry setting information which 
specifies whether a retry function is executed or not when an 

25 error occurs during an operation of writing data to the nonvolatile 
memory. 

Thecontroller refers to theretry setting information 

in the data writing operation, and controls the data writing 
operation so as to disable the retry function in the event of 
30 an error in the data writing operation, when the retry setting 
information indicates disabling of the retry function or to enable 
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the retry function in the event of an error in the data writing 
operation, when the retry setting information indicates enabling 
of the retry function. 

In the memory card, the management information may 
5 include characteristic information specific to the memory card. 
In this case the controller may transmit the characteristic 
information to the data processor according to the request from 
the data processor. 

The characteristic information may include 
10 information regarding maximum required time for data writing to 
the memory card, or information regarding a frequency of the retry 
process occurring in the memory card. 

(2) In a second aspect of the invention, a data 
processor accessing a memory card which data can be written to 

15 and read from is provided. The memory card stores management 
information including retry setting information and 
characteristic information specific to the memory card. The retry 
setting information specifies whether a retry function is to be 
executed or not when an error occurs during a data writing 

20 operation. 

The data processor includes a card interface that 
transmits and receives a command and data to and from the memory 
card, and a controller that controls the operation of the data 
processor. The controller reads the characteristic information 

25 from the memory card when the memory card is inserted in the data 
processor or when the data processor is turned on. It judges 
whether a retry function in the memory card is to be executed 
or not based on the read characteristic information, and transmits 
a command for setting the retry setting information to the memory 

30 card through the card interface according to the judging result. 

(3) In a third aspect of the invention, a control 
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method of a memory card which data can be written to and read 
from is provided. The memory card stores management information 
including retry setting information and characteristic 
information specific to the m.emory card. The retry setting 
5 information specifies whether a retry function is to be executed 
or not when an error occurs during a data writing operation. The 
control method includes referring to the retry setting information 
in the data writing operation, and disabling the retry function 
not to operate in the event of an error in the data writing operation, 
10 when the retry setting information indicates disabling of the 
retry function, or enabling the retry function in the event of 
an error in the data v;riting operation, when the retry setting 
information indicates enabling of the retry function. 

(4) In a fourth aspect of the invention, a setting 
15 method of a memory card which data can be written to and read 

from is provided. The memory card stores management information 
including retry setting information and characteristic 
information specific to the memory card. The retry setting 
information specifies whether a retry function is to be executed 

20 or not when an error occurs during a data writing operation. The 
setting method includes reading the characteristic information 
from the memory card, judging whether a retry process in the memory 
card is to be executed or not based on the read characteristic 
information, and transmitting a command for setting the retry 

25 setting information to the memory card through the card interface 
according to the judging result. 

(5) In a fifth aspect of the invention, a memory card 
which data can be written to and read from by a data processor 
is provided. The memory card includes a host interface that 

30 transmits and receives a command and data to and from the data 
processor, a nonvolatile memory that stores data, a controller 
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that controls the operation of the memory card, and a storage 
section that stores specified management information. 

The management information includes error correction 
setting information which specifies whether an error correction 
function is executed or not during an operation of reading data 
from the nonvolatile memory. 

The controller refers to the error correction setting 
information during the data reading operation, and controls the 
data reading operation so as not to apply the error correction 
function to data which is read when the error correction setting 
information indicates disabling of the error correction function 
or to apply the error correction function to data which is read 
when the error correction setting information indicates enabling 
of the error correction function. 

The management information may include 
characteristic information specific to the memory card. In this 
case the controller may transmit the characteristic information 
to the data processor according to the request from the data 
processor. 

(6) In a sixth aspect of the invention, a data processor 
accessing a memory card which data can be written to and read 
from is provided. The memory card is capable of applying an error 
correction to data which is read, stores management information 
including error correction setting information and characteristic 
information specific to the memory card. The error correction 
setting information specifies whether an error correction 
function is to be executed or not during a data reading operation. 
The data processor- includes a card interface that transmits and 
receives a command and data to and from the memory card, and a 
controller that controls the operation of the data processor. 

The controller reads the characteristic information 
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from the memory card when the memory card is inserted in the data 
processor or when the data processor is turned on. It judges 
whether an error correction function in the memory card is to 
be executed or not based on the read characteristic information, 
5 and transmits a command for setting the error correction setting 
information to the memory card through the card interface according 
to the judging result. 

(7) In a seventh aspect of the invention, a control 
method of a memory card which data can be written to and read 

10 from is provided. The memory card is capable of applying an error 
correction to data which is read, stores management information 
including error correction setting information which specifies 
whether an error correction function is to be executed or not 
during a data reading operation. 

15 The control method includes referring to the error 

correction setting information during the data reading operation, 
and applying no error correction function to data which is read 
when the error correction setting information indicates disabling 
of the error correction function, or applying the error correction 

20 function to data which is read when the error correction setting 
information indicates enabling of the error correction function. 

(8) In a eighth aspect of the invention, a setting 
method of a memory card which data can be written to and read 
from is provided. The memory card is capable of applying an error 

25 correction to data which is read, stores management information 
including error correction setting informationand characteristic 
information specific to the memory card. The error correction 
setting information specifies whether an error correction 
function is to be executed or not during a data reading operation. 

30 The setting method includes reading the 

characteristic information from the memory card, judging whether 
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the error correction function is to be applied or not based on 
the read characteristic information^ and transmitting a command 

for setting the error correction setting information to the memory 
card through the card interface, according to the judging result. 

5 

{Effects of the Invention) 

Thus, according to the invention, operation or stop 
of a retry function or error correction function of a memory card 
can be set from the host. Hencey it becomes easy to cancel the 

10 retry function of the memory card as required and estimate the 
required writing time easily on the host side. That is, in an 
application demanding the real-time process, when write error 
occurs, the retry process is not executed and the write error 
is immediately notified to the host. Thus the host can easily 

15 handle the error so as to assure the real-time operation . Further 
when the host demands high data reliability but the memory card 
does not satisfy it, error correction function of the memory card 
is cancelled from the host side, and the high error correction 
function of the host is used. Hence the data write error can 

20 be corrected so that a specific data reliability can be assured. 



Brief Description of Drawings 

FIG. 1 is a block diagram of a configuration of a 
memory card and host {data processor) in an embodiment of the 
25 invention. 

FIG. 2 is a diagram showing an example of management 
information stored in a register of the memory card. 

FIG. 3 is a diagram showing an example of a block 
management table and data stored in the memory card. 
30 FIG. 4 is a flowchart of a process in the host executed 

on initialization of the memory card. 
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FIG. 5 is a flowchart of a write process in the memory 

card. 

FIG. 6 is a flowchart of a read process in the memory 



card. 
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25 

Best Mode for. Carrying Out the Invention 

Referring now to the accompanying drawings, an 
embodiment of the invention is described below. 

FIG. 1 is a block diagram showing a configuration 
30 ■ of a memory card and a data processor (hereinafter called "host") 
in an embodiment of the invention. 
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(Host Configuration) 

A host (data processor) 50 is, for example, a digital 
still camera, a digital video camera, a personal data assistant, 
5 a personal computer, and other electronic appliances. 

The host 50 has a controller 51, a data storage unit 
53, a card interface 55, an input and output processor 57, and 
a buffer memory 59. The data storage unit 53 stores a control 
program 61 . 

10 The card interface 55 exchanges data with the host 

interface 2 of the memory card 1. That is, the card interface 
55 transmits and receives data to be read from and written to 
the memory card 1 and commands for various controls with the host 
interface 2, 

15 The controller 51 controls the entire operation of 

the host SO, and cooperates with the control program 61 stored 

in the data storage unit 53 to realize specified functions as 

described below. 

The input and output processor 57 includes input means 
20 used by the user for entering information and data about setting 

and operation in the host 50, and output means for delivering 

video and audio. 

The buffer memory 59 is a memory for storing 

temporarily data to be written in the memory card 1, and has a 
25 sufficient capacity so as to absorb an error if a write error 

occurs in the memory card 1. 

(Memory Card Configuration) 

The memory card 1 is loaded in the host 50 to be used, 
30 and is a recording medium capable of writing and reading data 
to/from the host 50. The memory card 1 has a retry function for 
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trying again when an error occurs in writing, and an error 
correction function for correcting data error. 

The memory card 1 includes a host interface 2, a 
controller 3, RAM 4, an instruction ROM 5/ a buffer memory 6, 
5 and a flash memory 7 which is a programmable nonvolatile memory. 
The host interface 2 is a block for interface with 
the host 50 in which the memory card 1 is loaded, and transmits 
and receives data to be read from and written to the flash memory 
7, commands for various controls, and a clock signal. 
10 The controller 3 is a block for controlling the entire 

memory card 1, and has a microprocessor (hereinafter called "MPU" ) 
31, a register 32, and an error correcting section 33. 

The MPU 31 executes a control program stored in the 
instruction ROM 5 to control the RAM A, flash memory 7, and buffer 
15 memory 6. 

The register 32 is storage means for holding 
management information for the memory card 1 . The management 
information includes setting values which are transferred from 
the host 50 through the host interface 2, and characteristic values 

20 specif ic to the memory card 1 . FIG . 2 shows an example of management 
information stored in the register 32. 

In FIG. 2, the management information includes "retry 
enable bit" and "error correction enable bit", as setting values 
transferred from the host 50. The retry enable bit is "retry 

25 setting information" for specifying whether the retry process 
is to be executed or not in data writing to the memory card 1. 
The correction enable bit is "error correction setting 
information" for specifying whether or not to the error correction 
process is executed in data reading from the memory card 1. 

30 Further, as characteristic values specific to the 

memory card 1, the management information also holds "maximum 
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required time of data writing", "retry occurrence frequency", 
"error occurrence frequency", and "error rate". The maximum 
required time of data writing includes the respective values for 
both cases where the retry process is done and where not done. 
5 The retry occurrence frequency is frequency or probability of 
occurrence of the retry processes . The error occurrence frequency 
is frequency or probability of occurrence of errors in data writing 
with the retry process not executed. The error rate includes 
the respective values in both cases where error correction process 
10 is done and where not done. Any information can be read from 
the host 50 by way of the host interface 2. Information stored 
in the management information as characteristic values specific 
to the memory card may also contain memory type, erase block size, 
management block side, operating temperature condition, power 
15 consiamption, and so on. 

Returning to FIG. 1, the error correcting section 
33 generates and adds an error correction code to the data 
transferred from the host 50 when writing data, detects if there 
is any error in the data read from the flash memory 7 when reading 
20 data, and corrects the error if error is found. 

The instruction ROM 5 is a read-only nonvolatile 
memory, and stores the control program for MPU 31. The buffer 
memory 6 temporarily stores the data transferred from the host. 
The flash memory 7 stores the data transferred from the host. 
25 The RAM 4 is a volatile memory, and includes a work 

RAM 41 as working area of the controller 3, and a block management 
table 42. The block management table 42 is a table for managing 
usage state of the flash memory 7. FIG. 3 shows an example of 
the block management table 42, 
30 Generally, reading form or writing to a physical block 

in the flash memory 7 is conducted with the specified address 
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of logical block provided from the host 50. One of the roles 
of the block management table 42 is to convert (or assign) an 
address of a logical block (logical address) into an address of 
a physical block {physical address) . 
5 The block management table 42 in FIG. 3 manages 

correspondence of physical address and logical address which are 
block addresses/ and usage state of physical address (that is, 
block specified by the physical address) . 

For example, as shown in FIG . 3, usage state of physical 

10 block, and number of logical address assigned to each physical 
block are written. Irrespective of being already used (the value 
is "0" in the usage state column) , the physical block which is 
specified by the physical address having no corresponding logical 
address (physical address "6" in the example in FIG. 3) means 

15 that this physical block is a bad block. Such a physical block 
is hence not selected as a write address. 



(Process by Host) 

Referring to the flowchart in FIG. 4, an 

20 initialization process of the memory card 1 by the host 50 is 
explained. The process shown in FIG. 4 is executed by the 
controller 51 of the host 50, when the memory card 1 is newly 
loaded into the host 50, or when the host 50 with the memory card 
1 loaded is turned on, 

25 First, the controller 51 issues an initialization 

command for initializing the memory card 1, to the memory card 
1 (S51) . Receiving this command, the memory card 1 executes a 
specif led initialization process . Next, the controller 51 sends 
a command for confirming completion of the initialization process 

30 in the memory card 1, to the memory card 1 (552) . Receiving this 
command, the memory card 1 sends back a response indicating whether 
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the initialization process is complete or not, to the host 50. 
Receiving the response from the memory card 1, the controller 
51 judges completion of the initialization process (553). 

If the initialization process is complete (Yes at 
5 step S53) , the controller 51 requests the memory card to transmit 
*^retry occurrence frequency", "^'error occurrence frequency", and 
^'maximum required time of reading" for both cases where the retry 
process is done and not done {S54) , According to this request, 
the memory card 1 transmits the corresponding information stored 
10 in the register 32 to the host 50. According to the information 
received from the memory card 1, the controller 51 judges whether 
the memory card 1 is available or not (S55) . The judgment is 
done as follows, for example. 

The data processor 50 has a buffer memory 59 having 
15 enough allowable capacity for absorbing write errors occurring 
in the memory card 1 . The controller 51 judges whether the memory 
card 1 is available or not, depending on the fact whether judgment 
conditions determined based on the information received from the 
memory card 1 are beyond the allowable capacity of the buffer 
20 memory 59 or not. The following two points are considered as 
judgment condition. 

Judgment condition 1: 

Retry occurrence frequency x Maximum required time 
of writing with retry process conducted. 
25 Judgment condition 2; 

Error occurrence frequency x Maximum required time 
of writing with retry process not conducted. 

When both judgment conditions 1 and 2 are beyond 
reference values, the controller 51 judges that judgment 
30 conditions are beyond the allowable capacity of the buffer memory 
59, that the system would be broken down, and that the memory 



16 

(PCT/JP2005/001496) 

card 1 is unavailable. If either one of the judgment conditions 
1 and 2 is within the reference value, it is judged that the memory 
card 1 is available. When it is judged that the memory card 1 
is unavailable (No at step S55) , error process is done {S63), 
5 and the initialization process is terminated. 

On the other hand, when it is judged that the memory 
card 1 is available (Yes at step S55) , the controller 1 judges 
whether the retry function of the memory card 1 is enabled or 
disabled on the basis of the judgment condition 1 (S56) . That 

10 is, the judgment condition 1 is compared with a reference value 
for j udging whether the retry function is to be enabled or disabled . 
When the judgment condition 1 is larger than the reference value, 
the retry function of the memory card 1 is to be disabled. This 
is because, if the maximum required time of writing is too long, 

15 it takes much time to record data due to execution of the retry 
process when the host 50 demands the real-time process such as 
a process for recording moving pictures or the like, and the 
real-time process may not be realized. 

Thus, the host 50 can set ON/OFF of the retry function 

20 of the memory card 1. By setting the retry function to OFF if 
it is not needed, the writing time can be estimated easily. That 
is, in the event of write error, the write error is immediately 
notified to the host 50 without executing the retry process, so 
that the host 50 can handle an error process more easily. 

25 When it is judged that the retry function is to be 

disabled {Yes at step S57) , the controller 51 issues a command 
for setting the retry enable bit in the register 32 to OFF, to 
the memory card 1 (S58) . Receiving this command, the memory card 
1 sets the retry enable bit in the register 32 to OFF. 

30 Consequently, the controller 51 requests the memory 

card 1 to send the error rates in the respective cases where error 
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correction is processed and where not processed (S59) . 

On the basis of the received error rate in the case 
where the error correction is not processed/ it is judged whether 
the memory card i is available or not (560} . For example, if 
5 the error rate with the error correction of the memory card 1 
not conducted is very high, when it is judged that error could 
not be corrected even if the host side error correction function 
is used and that reliable data quality can not be obtained, the 
memory card 1 is judged to be unavailable. More specifically, 

10 as a result of comparing the error rate without the error correction 
of the memory card 1 with a specified reference value ("first 
reference value") , when the error rate of the memory card 1 is 
larger than the first reference value, it is judged that this 
memory card 1 is unavailable. The first reference value is set 

15 to be higher than the error rate which is correctable by the host 
50. 

When it is judged that the memory card 1 is unavailable 
(No at step S60) , the error process is done (363} , and the 
initialization process is terminated. 

20 When it is judged that the memory card 1 is available 

(Yes at step S60) , the controller 1 judges whether the error 
correction function of the memory card 1 is to be enabled or disabled 
on the basis of the error rate when the error correction of the 
memory card 1 is processed (S61) . When it is judged that the 

25 memory card 1 is to be enabled but enough data quality could not 
be obtained with the error correction function of the memory card 
1, the error correction is executed on the host 50 side. To do 
so, the error correction function of the memory card 1 is disabled. 
More specifically, when the error rate of the memory card 1 with 

30 the error correction conducted is larger than a reference value 
("second reference value", second reference value < first 
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reference value) for judging enabling/disabling the error 
correction function , the error correction function in the memory 
card 1 is to be disabled. 

When it is judged that the error correction function 
5 of the memory card 1 is disabled (Yes at step S61) , the controller 
51 issues a command for setting the error correction enable bit 
in the register 32 to OFF, to the memory card 1 {S62} . Receiving 
this command, the memory card 1 set the error correction enable 
bit in the register 32 to OFF. 

10 Thus, it is possible to set ON/OFF of the error 

correction function of the memory card 1, on the host side . Hence, 
the host 50 having high error correction performance can disable 
the error correction function of the memory card 1 when judging 
that the error correction performance of the memory card 1 is 

15 lower than the demanded performance, thus allowing the error 
correction to be conducted on the host side and data reliability 
to be enhanced. 

In this manner, the host 50 reads out characteristic 
values specific to the memory card from the memory card 1 when 

20 initializing the memory card 1, and sets ON/OFF of the retry 
function and the error correction function of the memory card 
1, as required, on the basis of the characteristic values. 



(Data Write Process) 

25 Data write process of the memory card 1 is explained 

by referring to the flowchart in FIG. 5. The flowchart in FIG. 
5 is executed by the controller 3 of the memory card 1. This 
process is started when the memory card 1 receives a write command 
from the host 50. For the salce of simple explanation, a page 

30 which is data writing unit in the flash memory 7 and a block which 
is data erasing unit are set in the same size. Hence, data is 
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written in block unit. 

First, the MPU 31 receives a write command from the 
host 50 by way of the host interface 2, and stores write data 
sent from the host 50 temporarily in the buffer memory 5 (SI) . 
5 Next, the MPU 31 refers to information stored in the 

block management table 42 shown in FIG. 3 to search for a physical 
address at which data can be recorded, that is, unused "1" physical 
address (S2) . 

Data is read from the buffer memory 6 in block unit, 
10 is added an error correction code by error correcting section 
33, and then is transferred to the register in the flash memory 
7 (S3) . 

A write coramand is issued to the flash memory 7 , Data 
is written into the searched physical address (S4) . Afterwriting 

15 operation, it is judged if processing status of data writing is 
normal in the flash memory 7 {S5) . For this purpose, a status 
read command is issued to the flash memory 1, and the state 
indicating whether the data writing is terminated normally or 
abnormally in the flash memory 7 is acquired from the flash memory 

20 7. An error may be replied in the status read when abnormal end 
occurs caused by erase process specific to the flash memory, aside 
from a write error. 

When judging that data is written normally according 
to the response to the status read command from the flash memory 

25 7 (Yes at step S5) , the MPU 31 changes information about usage 
state from unused "1" to used "0" for the corresponding address 
on the block management table 42. At the same time, the MPU 31 
write the logical address (logical block number) in the table 
42 (S6) , and terminates the write process normally (S7). When 

30 the write process is terminated normally, it is notified to the 
host 50. 



20061 8fl IB mm AOYAMA&PARTf^ERS 



NO, 1751 P, 27/55 



20 

(PCT/JP2005/001496) 

On the other hand, at step S5, if it is judged that 
data is not written normally (No at step S5) , in the address of 
data writing, management information about usage state on the 
blockmanagement table 42 is changed from unused "1" to used {38} , 
5 Referring next to the retry enable bit stored in the 

register 32, it is judged whether the value indicates ON (enable) 
or OFF (disable) (S9) . 

When the retry enable bit is OFF (No at step 39), 
it means disabling of the retry function. The retry process is 

10 controllednot tooperate, and a specif ied error process is executed 
(SIX). Then the write process is terminated. The specified 
error process is, for example, to notify occurrence of error to 
the host 50. In this case, a logical address is not written into 
the block management table 42. That is, the physical address 

15 becomes a bad block. 

On the other hand, when the retry enable bit is ON 
(enable) (Yes at step S9) , it is judged if the write process is 
a retry process (second process) or not (SIO) . When it is judged 
to be a retry process, the specified error process is executed 

20 (Sll), and then the write process is terminated. In this case, 
a logical address is not written into the block management table 
42. That is, the physical address becomes a bad block. 

At step SIO, when not a retry process, the process 
goes to step S12 for controlling the retry process to operate. 

25 AtstepS12, similar to step S2, referring to the block management 
table 42, a physical address at which data can be written, that 
is, unused "1^' physical address is determined, and the process 
goes to step S4 . The subsequent process is same as that mentioned 
above . 

30 .According to such procedure, data stored in the buff er 

memory 6 is written (transferred) repeatedly into the flash memory 
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7 in block unit. When all data is written normally, completion 
of writing is notified to the host 50. In the event of abnormality 
occurring in data writing, if the retry function is OFF, subsequent 
data is not written, and it is notified to the host 50 on the 
5 moment of occurrence of abnormality. 

Thus, in the embodiment, only when the retry enable 
bit is enable (Yes at step S9) , the retry process is executed. 
Hence, by setting in advance the retry enable bit (disable) to 
OFF by the host 50, in the event of write abnormality, the 

10 abnormality is immediately notified to the host 50 without waiting 
time for the retry process. Further, by referring to the maximum 
required time of writing and retry occurrence frequency which 
are read in advance from the register 32, error processing 
corresponding to these values can be executed at the host 50 side. 

15 The above embodiment describes the case when write 

data is not transferred again from the host 50 during the retry 
process. However, write data may be transferred again. 

(Data Read Process) 

20 Data read process of the memory card 1 is explained 

by referring to the flowchart in FIG. 6. The process shown in 
FIG. 6 is executed by the controller 3. This process is started 
when the memory card 1 receives a read command from the host 50. 

When the controller 3 receives a read command from 

25 the host 50 by way of the host interface 2, the MPU 31 refers 
to information written in the block management table 42, and 
searches for a physical address corresponding to the logical 
address specified as a read address by the host 50. 

Data is read from the block specified by the searched 

30 physical address (S22) . For this purpose, the MPU 31 issues a 
read command to the flash memory 7, and the data read is stored 
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to the register in the flash memory 7. 

The data is read from the register in the flash memory 
7 , After detection of error through the error correcting section 
33, the data is transferred to the buffer memory 6, and is stored 
5 temporarily (S23> . 

It is judged if the error correction enable bit stored 
in the register 32 is ON {enable) or not {S24) . When the error 
correction enable bit is ON {enable) , that is, when the error 
correction is conducted (Yes at step S24), it is judged if error 

10 is detected or not {S25) . If no error is detected (No at step 
S2S) , the process is terminated normally. If error is detected 
{Yes at step S25) , a position and amount of error are calculated 
(S26) , and it is judged if the error can be corrected or not based 
on the calculated information (S27) . 

15 At step S27, when the detected error is within error 

correction ability of the memory card 1, the data stored in the 
buffer memory 6 is corrected (S28), and the process is normally 
terminated (529) . If the detected error is beyond the error 
correction ability of the memory card 1, judging that the error 

20 correction is disabled {No at step S27) , the process is terminated 
abnormally (S30) . 

If the error correction enable bit is OFF (disable) 
{No at step 324 ) , the process is terminated normally without error 
correction (S2S) . 

25 In the case of normal termination (S29) , reading data 

in bloc)< unit from the flash memory 7 to the buffer memory 6 is 
repeated, and the data on the buffer memory 6 is transferred to 
the host 50 through the host interface 2 . In the event of abnormal 
termination (S30) , the fact is notified to the host 50, and data 

30 reading from the flash memory 7 is stopped after the occurrence 
of abnormality. 
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Thus, according to the embodiment, since the error 
correction process is conducted only when the error correction 
enable bit is ON {enable) at step S24, by disabling the error 
correction enable bit, even if an error exceeding the correction 
5 ability occurs while reading data, all data in the flash memory 
7 can be read out and outputted. 

In other words, the host 50 preliminarily reads in 
advance from the register 32 the error rate in the case of error 
correctionprocess, and determines setting of the error correction 

10 enable bit based on the read error rate. Thus, if the error 
correction function is not needed in the memory card 1, it is 
possible to disable the function. For example, when the host 
50 has a stronger error correction function than the memory card 
1 and requires a high data reliability, the error correction enable 

15 bit is set to disable (OFF) to make the error correction function 
disabled. Hence, in data writing, it is possible to add a powerful 
error correction code to write data on the host side, and then 
write the data, and in data reading, it is possible to correct 
error on the host side. Accordingly, the error rate in data access 

20 can be lowered. 

The foregoing embodiment relates to the memory card 
mounting a nonvolatile memory, but the invention may be similarly 
applied to the nonvolatile memory incorporated in an electronic 
appliance, and the application of the concept of the invention 

25 is not limited to the memory card alone. 



Industrial Applicability 

The invention can be applied in a memory card capable 
of executing a retry process or an error correction process, and 
30 a data processor accessing such memory card. In particular, for 
the memory card capable of executing the retry process or error 
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correction process, the invention enables setting of 
enabling/disabling of the retry process or error correction 
process in the memory card, as required, from the host side. Thus 
the invention achieves a high processing ability, and hence it 
5 is very useful for a data processor (host) not depending on the 
ability of the memory card, and a memory card connected thereto. 



Although the present invention has been described 
in connection with specified embodiments thereof, many other 

10 modifications, corrections and appl ications are apparent to those 
skilled in the art. Therefore, the present invention is not 
limited by the disclosure provided herein but limited only to 
the scope of the appended claims , The present disclosure relates 
to subject matter contained in Japanese Patent Application Mo, 

15 2004-026413, filed on February 3, 2004, which is expressly 
incorporated herein by reference in its entirety. 



